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Description 

This invention relates to a fault display and reset 
mechanism for a vehicle electronic control systeni, 
such as an adaptive braking system. 

Vehicle electronic control systems, such as adap- 
tive braking systems, nonmally work quite well and are 
very reliable. However, because of the environmefntal 
and physical stresses to which components of these 
systems are subjected due to their being mounted in 
the adverse environment on the exterior of the ve- 
hicle, such systems occasionally malfunction. Many 
of these malfunctions are rather simple to correct For 
example, a common malfunction is a shorted or open 
sensor or modulator, which may be caused by a bro-' 
ken wire, a connector being vibrated loose, etc. Such 
malfunctions are relatively simple for even a relatively 
untranied mechanic to correct, but until now the only 
warning of such a malfunction was a warning light in 
the vehicle opmtor's compartment Furthermore, 
some maifunctk>ns are intermittent Since the warning 
device is activated only during such a malfunction, 
upon vehide shutdown and subsequent powerup the 
warning device is not activated unt3 the malfunction 
occurs again. Accordingly, there is no record of such 
a maKuncfton, so that even if the vehide was serviced 
In the interim the defect probalily would not have been 
either noted or corrected. 

Systems for diagnosing faults in vehide elec- 
tronicsystems are known in tiie prior art For example, 
125 677 disdoses a fault indicating mechan- 
ism for an elecfaonic system, sM electronic system 
induding a housing and electronic components within 
said housing, said housing protecting said compo- 
nents from environmental contaminants, an electronic 
display mounted within said housing but visible from 
the exterior thereof for indicating malfunctions of one 
or more components of said electronic system, and a 
reset mechanism for resetting sakJ display after tiie 
malfunctions indicated thereby are corrected. 

According to the present invention, a series of 
light emitting diodes (LEDs) are provided on the hous- 
ing witiiin which the electronic control unit component 
of the system is mounted. Each of tiie light emitting 
dkxies is activated In response to a predetemiined 
discrete fault in the system. For example, one of the 
light emitting diodes nr^y be activated in response to 
a fault in one of the wheel speed sensors, and another 
of the light emitting diodes may be activated in res- 
ponse to a malfunction in one of the modulators. 
Accordingly, a relatively unsldlled mechanic Is able to 
examine the wires, connectors, eta assodated with 
the corresponding whe^ speed sensor or modulator. 
If a broken wire Is found or a loose connector is dis- 
covered, the medianic can qufcWy repair the system, 
perhaps in the field, thereby saving valuable time that 
would ordinarily be required to send the vehicle to a 
maintenance location to perform more sophisticated 



2 

diagnostic tasks. Of course, if the mechanic is unsuc- 
cess&l in locating such a simple failure, or if the light 
emitting diode corresponding to a fault in, for 
example, the system logic controller is activated, the 

5 driver knows immediately that the vehide must be 
taken to a maintenance location where a mechanic 
skilled in repairing electronic, systems is available. 

Accordingly, the present invention is charac- 
terized in that said reset mechanism is sealed within 

10 said housing and inaccessible from outside of said 
housing without disassembly of the housing for reset- 
ting said electronic display, said reset mechanism 
Induding a magnetically responsive component cov- 
ered by the housing which responds to a magnet lield 

IS adjacent that portion of the housing covering the mag- 
netically responsive component 

According to another feature of the invention, Uie 
faults sensed by the system and indicated on the light 
emitting diodes are stored in a non-volatile memoiy 

20 when the system is powered down when the vehicle 
is parked. Accordingly, once a malfunction occurs, the 
malfunction is stored in memory, and the correspond- 
ing indicator Is activated upon system powerup at a 
later time. 

2S Accordingly, if a transient or intenmittent failure does 
occur, the mechanic repairing the system will 
immediately know that such a fault has occurred at 
some time during the operation of the vehide. 

Of course, since the faults are stored in the non- 
30 volatile memory, it is, of course, necessary that the 
mechanic be able to dear tfie faults when the system 
has been repaired. Normally this would be done by 
providing a reset switch on the housing or elsewhere 
on the vehide. However, such reset switches in them- 

35 selves are a cause of malfunctions. Since the system 
is mounted on the exterior of the vehide, the mechani- 
cal-type reset switch must penetrate the housing, 
thereby resulting in a less than satisfactory environ- 
mental seal- According to the present invention, a 

40 magnetic reset switch is pnavided within the housing, 
which is sealed against environmental contaminants, 
but is located adjacent to the wall of the housing. A 
trained mechanic knows the approbate location of 
the magnetic reset switch, and can dear the faults 

45 merely by passing a common magnet over the area of 
the housing within which the magnetic reset switch is 
located. By housing the switch witinin the housing, the 
contacts of the device are protected from, or immune 
to, oxidation and corrosion of the electrical contacts 

so resulting from exposure of the device to the atmos- 
phere. Furthermore, the magnetic reset switch pro- 
vides tamper resistance due to the fact that no exterior 
switch button is visible to the user. A trained mechanic 
can easily activate the switch because he has been 

55 trained as to its location and the manner in which a 
magnet must t>e placed near ttie r)ortion of the hous- 
ing within whidi theswitch is mounted in order to reset 
tiie switch. However, the vehide driver, or anottier 

2 
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untrained person, cannot easily tell how to reset the 
indicators. 

These and other features of the invention will 
become apparent from the following description, with 
reference to the accompanying drawings. In which: s 
Figure 1 is a side view of a housing for a vehicle 
electronic control system, illustrating the location 
of the Indicators and reset switch according to the 
present Invention; 

Figure 2 is a diagrammatic illustration of the vari- io 
ous components of an adaptive braking system 
including a failure indicating mechanism accord- 
ing to the present invention; 
Rgure 3 is a diagrammatic view of the various 
functions performed by the microprocessor used is 
in the present Invention; and 
Rgures 4-7 are diagrammatic flow charts illustrat- 
ing the sequence of operation of the system for 
indicating faults according to the present inven- 
tion. 20 
Referring now to Figure 1 of the drawings, the 
electronic control unit which comprises a part of a 
larger electronic system Is housed within a housing 
generally Indicated by the numeral 10. Housing 10 Is 
provided with sealed apertures exposing a series of 25 
light emitting diodes 12. A magnetic reset switch 
which, as will be described hereinafter, is used to 
reset the faults Indicated by the light emitting diodes 
12, is illustrated in phantom as at 14. The magnetic 
reset switch 14 is sealed within the housing 1 0, but is 30 
mounted adjacent to the wall thereof, where it can res- 
pond to a magnetic passed along the exterior of the 
housing 10. The housing 10 further includes ports (not 
shown) for connection to vehicle speed sensors and 
adaptive braking pressure modulators (not shown in 35 
Figure 1). 

Refenlng to Figure 2, the adaptive braking sys- 
tem is illustrated diagrammatically as at 16. The sys- 
tem 16 includes a microprocessor 18 which Is 
mounted within the housing 10. The microprocessor 4o 
18 is connected to one or more speed sensors 20 
through the ports (not shown) on the housing 10. The 
speed sensors 20 may either be a conventional drive 
line speed sensor mounted in the vehicle transmis- 
sion or differential, or may be wheel speed sensors 4S 
mounted at the vehicle wheels. Such sensors are con- 
ventional, and provide a pulsed output which is transr 
mitted to the microprocessor 1 8, the frequent of the 
pulses being proportional to wheel or drive line speed. 
The microprocessor 18 processes the signals so 
received from the speed sensors 20 and generates 
output signals which control one or more brake press- 
ure modulators 22. Brake pressure modulators 22 are 
also conventional, and are adapted to decrease and 
thereafter Increase braking pressure in response to 55 
Incipient skidding conditions detected by the microp- 
rocessor 18 in response to the signals generated by 
the speed sensors 20. Microprocessor 18 also 



includes diagnostics which check the microprocessc 
18, the modulators 22, and the speed sensors 20 fc 
faults, in response to such faults, the microprocessc 
1 8 activates one or more of the light emitting diode 
12, which are provided to Indicate faults in the spee 
sensors, the modulators, or the microprocessor, j 
feature of the invention is that one or more discrefe 
light emitting diodes Is provided for each of the poss 
ibie faults detected, so that the mechanic servicint 
the vehicle can immediately tell, by examinirig thi 
status of the light emitting diodes 12,. which of thi 
components of the ^tem is malfunctioning. Sina 
niany of the malfunctions sensed by the aforemen 
tioned diagnostics are of a transient or temporary naf 
ure^ and which are eliminated when the systen 
powers down upon vehicle shutoff, a non-volatile ran 
dom access memory 24 Is provided to store the fault: 
detected by the aforementioned diagnostics, so tha 
upon powerup when the vehicle is started the sam^ 
light emitting diodes 12 are again activated as wen 
activated before shut down. The magnetic r3se 
svWtoh 14 is connected through the microprocessc. 
and resete the light emitting diodes 12 when the ve 
hide has been servk:edand the faults no longer exist 
The mechanic resets the switch 14, as wfll herelnaftei 
be described, by passing a magnet 1 6 across that por 
tion of the housing 10 within which the magnetic rese 
switoh 14 Is mounted. The norirvolatile memoiy 24 is 
connected to the microprocessor 18 through the 
necessary date transmlsston lines and control lines 
generally Indicated at 26. 

Referring now to Rgure 3, the microprocessoi 
generally Indicated by the numeral 18 includes an 
Input signal conditioning routine generally indicated 
by the numeral 28 which conditions and checks th6 
signals received from the speed sensors 20. The Inpul 
signal conditioning routine 28 transmits signals repre- 
senting speed to the antilock computati'on section o1 
the microprocessor generally indicated by the num- 
eral 30. The antilock computetion section 30 gener- 
ates output signals for transmission to the modulators 
22 though an output conditioning routine 32 according 
to well esteblished principles of wheel lock control 
used In adaptive braking systems. A diagnostic and 
shutdown routine generally Indicated by 34 monitors 
the input signal conditioning 28, the antiskid compu- 
tetion section 30, and the output signal conditioning 
routine 32 to check for malfunctions In any of the cir- 
cuitry or routines within the microprocessor 18 and is 
also capable, by examining the signals transmitted to 
the input conditioning routine 28 or trar^mitted to the 
modulator 22, to esteblish faulte in the sensors 20 or 
the modulators 22. Upon sensing such a fault, the 
diagnostic routine 34 shute down the system^ acti- 
vates a warning device (not shown) on the vehicle 
operator's compartment, and also activates one or 
more of the light emitting diodes 12, through a LED 
display and reset routine generally indicated by the 
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numeral 36. This routine controls the activity and 
resetting of the light emitting diodes 12, and also con- 
trols communication of the various faults to the non- 
volatae memory 24. 

Refenring now to Figure 4, the LED display and 
reset routine 36 cydes through the program illustrated 
in Figure 4 every 10 to 30 milliseconds (depending 
upon the speed of the vehicle) in order to check for 
faults and to display such faults through the light emit- 
ting diodes 12. The microprocessor 18 includes an 
internal memory, in the routine illustrated diagram^ 
matically in Figure 4, this internal memory includes 
two sections called "old failures* and "new failures". 
The "old ^lures" section stores failures detected on 
the previous cyde through the routine, and the "new 
failures" section stores failures detected on the pre* 
sent cyde. 

The update failure routine illustrated in Figure 4 is 
executed every 10 to 30 mniiseconds (depending 
upon the output of the speed sensor) during operation 
of the vehide. Refem*ng to Figure 4, the new failures 
(tfiat is, the failure flags set on the most recent pass 
through the routine) are deared from memory as indi- 
cated at 38. The diagnostic section 34 of the microp- 
rocessor is checked for modulator faOures as 
Indicated at 40, speed sensor failures as indicated at 
42, and electronic failures as Indicated at 44. If any 
such failures are detected, tfiey are stored in memory 
as new failures as indicated at 46. As indicated at 48, 
the old failures sectk>n of the memory is set equal to 
aB of the old failures already stored in memory plus the 
new failures as from 46. The NV CLEARflag (see Rg- 
ure 6) is then tested as indicated at 50. If the NV 
Cl£ARflag has I>een set, all of the LEDs are loaded 
on as indicated at 52. As will be described hereinafter 
with reference to Figure 6, the NV CLEAR flag is set 
while the aforementioned magnet is held against the 
magnetic reset switch 14. All of the LEDs, regardless 
of the failures, are then turned on to indicate to the 
mechanic that the faOures have been deared. 

if the NV CLEARflag has not been set, tiie old fail- 
ures are loaded for the output to the LEDs as indicated 
at 54. Accordingly, the LEDs are turned on which cor- 
respond to the vanous failures set in old faaures. 
Memory is then tested, as indicated at 56 to determine 
if tfiere are any failures stored In memory, If there are 
failures, the shut down flag is set as at 58. This flag is 
used by the microprocessor to turn off the adaptive 
braking because of the failure. If there are no faOures, 
the routine brandies around 58. The program again 
tests to detemiine If there are faflures as indicated at 
60. If there are failures, the warning lamp in the ve- 
hide operator's compartment is tumed on as indi- 
cated at 62, to warn the driver that the adaptive 
braldng system has t>een disabled. If there are nofaB- 
ure flags set, the warning lamp is tumed off as indi- 
cated at 64. The warning lamp is then tested as at 66 
to determine if it has been tumed off or not If the warn- 



ing lamp is still on, after it should have been tumed off 
at 64, tiie routine branches to block 62 so that the 
warning light is tumed back on, in view of the warning 
lamp failure. If the warning lamp is off, the routine calls 

5 the update NVRAM subroutine illustrated in Figure 5, 
as indicated at 68, before the routine ends. 

Refemng now to Figure 5, the update NVRAM 
subroutine first tests the NV UPDATE flag as indi- 
cated at 70. If the NV UPDATE flag has not been set, 

10 the routine then tests to detenmine if there are any new 
failure flags set. as indicated at 72. If the NV UPDATE 
flag has been set (see Figure 6), the routine branches 
around dedsion block 72. The NV UPDATE flag indir 
cates that all the faults were deared by actuating the 

15 switch 14 on the last pass through the routine illus- 
trated in Figure 4. The routine illustrated in Figure 5 
then enables the system to write the data to the non- 
volatile RAM 24, as indicated at 74. The failure flags 
are then called from menrwry as indicated at 76, and 

20 the data is written to the non-volatile RAM as Indicated 
at 78. A command is then transmitted over one of the 
control lines to the non-volatile RAM 24 to make the 
data written to the non-volatile RAM non-volatile, as 
indicated at 80. Accordingly, the data will be retained 

25 in memory even if the system is powered down. The 
NV UPDATE flag Is then cleared as Indicated at 82. 
Referring back to dedsion block 72, if there are no 
new failures, the routine branches to the end. 

When a mechanic resets the failure indicating 

30 light emitting diodes (LEDs) 1 2, the routine Illustrated 
In Rgure 6 resets the light emitting dk>des (LEDs) 12. 
Acheck is made to see if the NV CLEAR input is acti- 
vated, as indicated at 84. The NV CLEAR input is the 
input generated by the magnetic reset switch 1 4 when 

35 tiie reset switch 14 is activated by a magnet held by 
the mechanic against the housing adjacent to the 
reset switch 14, as discussed hereinabove. If the NV 
CLEAR input has been activated, the NV reset count 
Is then incremented by 10 milliseconds as indicated 

40 at 86. The NV reset count is a counter which is incre- 
mented every time a pass is made through ttie routine 
as illustrated in Figure 6 whHe the magnet Is being 
held against the housing, the reset count Is then tes- 
ted, as Indicated at 88, to see if ft is equal to 30 mil- 

45 llseconds. In other words, incrementing the counter 
. 86 in the decision block 88 requires that the magnet 
be held against the housing adjacent to the reset 
switch for at least 30 maiiseconds. This prevents the 
failure indteators from being Inadvertentiy deared by 

50 stray magnetic signals. If the magnet was not held 
against the housing to activate the switch 14 for at 
least 30 mniiseconds, tiie program branches to the 
end. However, if the magnet has been held adjacent 
the switch 14 for at least 30 milliseconds, the NV 

55 CLEAR flag is set as Indicated at 00. As discussed 
hereinabove with respect to Figure 4, the NV CLEAR 
flag causes all of the indicators 12 to be tumed on 
when the faults are deared, thus indicating to the 
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mechanic that the faults have indeed been cleared. All 
failure flags are then cleared as indicated at 92, and 
the shut down flag discussed with respect to Rgure 4 
is also cleared as indicated at 94 before the routine 
ends. 5 

The routine illustrated in Rgure 6 is cycled 
approximately every 10 milliseconds while the elec- 
tronic system is being operated. Normally, the mag- 
netic reset switch will not be activated and the routine 
branches from decision block 84 to dedsion block 96. io 
During nomnal operation of the system, the reset 
count wBI have been reset equal to 0, which is effected 
as indicated at 88, However, the first time through the 
routine after the aforementioned magnet has been 
removed from adjacent the magnetic reset switch 14, 15 
the reset count will not have been reset Accordingly, 
the NV CLEAR flag is cleared as indteated at 98, and 
the NV UPDATE flag is set as Indicated at 1 00. As dis- 
cussed hereinabove, the hiV UPDATE flag Is tested in 
the routine illustrated in Rgure 5, The NV reset count 20 
is then cleared as indicated at 102. Accordingly^; the 
routine iOustrated In Figure 6 clears all faBures and 
turns on all of the indicators 12 when the magnet has 
been held adjacent to the switch 14 for a minimum of 
30 milliseconds, and then turns off all of the Indicators 25 
when the magnet is removed from adjacentthe switch 
14 after being held against the housing adjacent to 
switch 14 for a minimum of 30 milliseconds. 

The rather short routine illustrated in Rgure 7 is 
performed only once upon vehicle system powerup. so 
The data stored in the non-volatile RAM is read as 
indicated at 104 and is put into the new failure flags 
section of the memory in the microprocessor as indi- 
cated in 106, before the subroutine ends. 



Claims 

1. Fault indicating mectianism for ah electronic 
system^ said electronic system Including a housing 40 
(1 0) and electronic components (1 8) within said hous- 
ing (10), said housing (10) protecting said compo- 
nents (18) from environmental contanriinants, an 
electronic display (12) mounted within said housing 
(1 0) but visible from the exterior thereof for indicating 45 
malfunctions of one or more components (1 8) of said 
electronic system, and a reset mechanism (14,1 8) for 
resetting said display (12) after the malfunctions indi- 
cated thereby are conrected. characterized in that said 
reset mechanism (14,18) is sealed within said hous- so 
ing (10) and inaccessible from outside of said housing 
(1 0) without disassembly of the housing (1 0) for reset- 
ting said electronic display (12), said reset mechan- 
ism (14,18) including a magnetically responsive 
component (14) covered by the housing (10) which ss 
responds to a magnet (1 6) held adjacent that portion 
of the housing (10) covering the magnetically respon- 
sive component (14). 



2. Fault indicating mechanism as claimed in clair 
li^further characterized in that said system include 
memory means (24) for storing records of said mal 
functions even if power to the system is turned off an* 
for causing said electronic display (12) to again dis 
play the malfunctions displayed before the power wa: 
turned off when the power is again turned on. 

3. Fault indicating mechanism as claimed in dain 

2, further characterized in that said system includes 
diagnostic means (34) for sensing malfunctions o 
said coniponents (18), said memory means (24 
including means for memorizing each malfunctior 
sensed by said diagnostic means (34) and causing 
said electronic display (12) to indicate said malfuno 
tion even if the malfunction disappears. 

4. Fault indicating mechanism as claimed in dain- 

3, further characterized in that said electronic dlspla> 
(12) indudes a series of discrete Indicatois (12), each 
of said indicators (12) conresponding to a predeter- 
mined type of malfunction. 

5. Fault indicating mechanism as daimed in daim 

4, further characterized in that said discrete indicators 
(12) are light ennitting diodes. 

6. Fault indicathg mechanism as daimed in any 
of daln^ 1 -5, further characterized In that said system 
is a vehide adaptive braking system induding vehicle 
speed sensing means (20), brake pressure nrKxiuiatof 
means (22). and control means responsive to sakj 
spe;ed sensing means (20) for operating said mod- 
ulator means (22), said discrete indicators (12) indud- 
ing at least one indicator for indicating a malfunction 
in one of said speed sensing means (20) and at least 
one indicatqrfor Indicating a malfunction of said mod- 
ulator means (22). 

7. Fault indicating mechanism as daimed in 
claims 4 or 5, further characterized in that said reset 
mechanism (14,18) indudes means for actuating all 
of said discrete Indicators (12) when said magneti- 
cally activated means responds to said magnet (16) 
held adjacentthe housing (10), and then extinguishes 
said indicators (12) when tfie magnet (16) is then 
moved away from said housing (10). 

8. Fault Indicating mechanism as daimed in daim 
1 , further characterized in that said electronic display 
(12) indudes a series of discrete indicators (12), each 
of said indicators (12) corresponding to a predeter- 
mined type of malfunction. 

9. Fault indicating mechanism as daimed In daim 
8, further characterized in that said reset mechanism 
(14,18) indudes means for actuating all of said dis- 
crete indicators (12) when siaid magnetically activated 
means responds to said magnet (16) held adjacent 
the housing (10), and then extinguishes said indi- 
cators (12) when the magnet (1 6) is then moved away 
from said housing (10). 

10. Fault indicating mechanism as daimed in 
claim 9, further characterized in that said system 
indudes diagnostic means (34) for sensing malfunc- 
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tions of said components (18) and memory means 
(24) for storing records of said malfunctions, said 
memory means (24) induding means for memorizing 
each malfunction sensed by said diagnostic means 
(34) and causing said electronic display (12) to indi- 5 
cate said malfunction even if the malfunction disap- 
pears. 

Patentanspruche io 

1. Fehleranzeigemechanismus fur eine elektroni- 
sche Anordndung, welche ein Gehause(IO) und elek- 
tronische Bautelle (1 8) in dem Gehause (1 0) umfaftt, 
wobel das Gehiuse (10) die Bautelle (18) gegen is 
Umgebungsverunreinigungen schutzt, eine elektrohi- 
sche Anzeige (12), die in dem Gehause (10) ange- 
bracht, Jedoch von auRen sichtbar ist, um 
Falscharbeiten eines odermehrererderBauteile (18) 

der eleWronischen Anordnung anzuzeigen. und einen 20 
Rucksetzmechanismus (14,18) umfa&tzum Ruckset- 
zen der Anzeige (12), nachdem das von ihr ange- 
zeigte Falscharbeiten konigiert ist, dadurch 
gekennzeichnet , da& der Rucksetzmechanismus 
(14,18) In dem Gehause (10) abgedichtet und von der 25 
Au&enselte des Gehauses (10) herzum Rucksetzen 
der eiektronlschen Anzeige (12) nicht zug§ngig ist. 
ohne das Gehause (10) auseinanderzuhehmen, 
Ytobei der Rucksetzmechanismus (14,18) einen 
magnetisch ansprechenden Bauteil (14), dervon dem 30 
Gehause (10) abgedeckt ist, umfaat, der auf einen 
Magneten (16) anspricht, der nahe desjenigen Tdles 
des Gehiuses (10) gehaiten ist, der den magnetisch 
ansprecheriden Bautetl (14) abdeckt 

2. FehJerartzeigemechanlsmus nach Anspruch 1 , 35 
weiter dadurch gekennzeichnet, daS die Anordnung 
eine Speidiereinrichtung (24) umfaBt, um Aufzeich- 
nungen des Falscharbeitens zu speichem, selbst 
wenn die Energiezufuhr zu der Anordnung abge- 
schaltet ist, und um die elektronische Anzeige (12) zu 40 
veranlassen, das Falscharbeiten» welches vor dem 
Abschalten der Energie angezeigt worden ist, emeut 
anzuzeigen, wenn die Energie wiederum angeschal- 
tetwini. 

3. Fehleranzeigemechanismus nach Anspmch 2, 4S 
weiter dadurch gekennzeichnet, da& die Anordnung 
eine Diagnoseeinrichtung (34) zum Feststellen von 
Falscharbeiten der BauteBe (18) umfaQ>U und die 
Speichereinrichtung (24) Mitte! zum Speichem Jedes 
Falscharbeitens, welches von der Diagnoseeinrich- so 
tung (34) festgestellt ist, umfa&t und die elekfrpnische 
Anzeige (12) veranlafit, das Falscharbeiten anzuzei* 
gen, sdbst wenn das Faischarbeiten aufgehdrt hat 

4. Fehleranzeigemechanismus nach Anspruch 3, 
weiter dadurch gekennzeichnet, daR die elektroni- ss 
sche Anzeige (12) eine Reihe von diskreten Anzei- 
gem (12) umfa&t, derenjedereinervorbestimmten Art 
eines Falscharbeitens entspricht 



5. Fehleranzeigemechanismus nach Anspruch 4, 
weiter dadurch gekennzeichnet, da& die diskreten 
Anzeiger (12) lichtemittierende Dioden sind. 

6. Fehleranzeigemechanismus nach irgendei- 
nem der Anspruche 1 bis 5, weiter dadurch gekenn- 
zeichnet, daR die Anordnung eine an ein Fahrzeug 
anpa&bare Bremsanlage ist umfassend Einrichtun- 
gen (20) zum Feststellen der Fahizeuggeschwihdig- 
keit, eine Bremsdruckmodutiereinrichtung (22), und 
eine Steuereinrichtung. die auf die Geschwindigkeits- 
feststelleinrichtungen (20) anspricht, um die Modu- 
lierelnrichtung (22) zu betatigen, wobei die diskreten 
Anzeiger (1 2) wenigstens einen Anzeiger zum Anzei- 
gen eines Falscharbeitens einer der Geschwindig- 
ke'rtfeststelleinrichtungen (20) und wenigstens einen 
Anzeiger umfaBt zum Anzelgen eines Falscharbei- 
tens der Moduliereinrichtung (22). 

7. Fehleranzeigemechanismus nach Anspruch 4 
Oder 5, wetter dadurch gekennzeichnet, da& der 
Rud^etzrhechanismus (14,18) Mittel zum Betatigen 
ailer diskreter Arizeiger (12), wenn die magnetisch 
aktivierte Einrichtung auf den nahe dem Gehause 
(10)gehaltenetn Magneten (16) anspricht, umfaEt und 
dann die Anzeiger (12) loscht bzw. unwirksam macht, 
wenn der Magnet (16) dann von dem Gehause (10) 
weg bewegt wird. 

8. Fehleranzeigemechanismus nach Anspruch 1 , 
weiter dadurch gekennzeichnet, daR die elektroni- 
sche Anzeige (12) eine Reihe yon diskreten Anzei- 
gem (12) umfaat,deren jedereinervorbestimmten Art 
eines Falscharbeitens entspricht 

9. Fehleranzeigemechanismus nach Anspruch 8, 
weiter dadurch gekennzeichnet, da& der Rucksetz- 
mechanismus (14,18) Mittel zum Betatigen aller dis- 
kreter Anzeiger (12), wenn die magnetisch aktivierte 
Einrichtung auf den nahe dem Gehause (10) gehalte- 
nen Magneten (16) anspricht, umfa&t und dann die 
Anzeiger (1 2) Idscht bzw. unwirksam macht, wenn der 
Magnet (1 6) dann von dem Gehause (10) weg bewegt 
wlrd. 

10. Fehleranzeigemechanismus nach Anspruch 
9, weiter dadurch gekennzeichnet, dati die Anlage ei- 
ne Diagnoseeinrichtung (34) zum Feststellen von Fal- 
schariseiten der Bautelle (18) und eine 
Speichereinrichtung (24) zum Spekrhem von Auf- 
zelchnungen des Faischarbeitens umfa&t, und die 
Speichereinrichtung (24) Mittel zum Speichem Jedes 
von der Diagnoseeinrichtung (34) festgestellten Fal- 
schart>eitens umfam und die elektronische Anzeige 
(12) veranlaat, das Falscharbeiten anzuzeigen, 
selbst wenn das Falscharbeiten verschwunden ist 
bzw. aufgehort hat 



Re ve nd Icatio ns 

1. MScanisme d'indication de d^fauts pour un 
syst^e 6lectrDnique. ledit systdme 6lectronique 
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comprenant un bottier (10) et des composants 6leo 
troniques (18) situ6s dans ledit bollier (10), ledit bot- 
tler (10) prot§geant lesdits composants (18) vis-^vis 
de substances polluantes de renvironnement, un dis- 
positif d'affichage ^lectronique (12) mont6 dans ledit s 
boTtier (1 0)» mais visible de Text^rleur de ce demier et 
mdiquant des d^fauts de fonctionnement d'un pu de 
plusieurs composants (18) dudit systime 6Iectroni- 
que, et un m^canisme de^ remise d z§ro (14,18) ser- 
vants ramener d zSro ledit dIsposiUf d'affichage (1 2) io 
apr^s connection des dSfauts de fonctionnement qu*il 
a Indiqu^s, caract6ris6 en ce que ledit m6canisme de 
remise k z^ro (14.18) est enferm6 de fagon 6tanche 
dans ledit boitier (10) et n'est pas accessible de Text^ 
rieur dudit boitier (10) sans d^montage de ce demier, is 
pour la remise d zdro du dispositif d'affichage 6lectro- 
nique (12), ledit m6canisme de remise k z6rQ.(14,18) 
comprenant un composant (14) magneto-sensible et 
entour6 par le boitier (10) et qui rSpond k un aimant 
(1 8) malntenu en position adjacente k la partie du boT- 20 
tier (10), qui recouvre le composant magneto-sensi- 
ble (14). 

.2. M^canisme dindlcation de d^fauts seloh la 
revendication 1. caract6ris6 en outre en ce que ledit 
systeme comprend des moyens de memonre (24) ser- 2$ 
; vant k memoriser des enregistrement desdits d^fauts 
de fonctionnement meme si f'application de I'^nergie 
au systeime est interrompue, et pour amener ledit dis- 
positif d'affichage eiectronique (12) k afficher k nou- 
veau les dSfauts de fonctionnement affich^s avant 30 
rintemjption de r^nergte, lorsqge renergle est d nou- 
veau appliqu§e. 

3. MScanisme d'indicatlon de d^fauts selon la 
revendication 2, caractdrisS en outiie en ce que ledit 
systeme comprend des moyens de diagnostic (34) 35 
servant k d^tecter des d^fauts de fonctionnement 
desdits composants (18), lesdits moyens de mSmoire 

(24) comprenant des moyens pourm6moriserchaque 
d^faut de fonctionnement detects par lesdits moyens 
de diagnostic (34) et k amener ledit dispositif d'affi- 40 
chage eiectronlque (12) k indiquer ledit d§fout de 
fonctionnement m§me si ce demier disparaiL 

4. M^canisme dindlcation de dSfauts selon la 
revendication 3, caract^rise en outre en ce que iedit 
dispositif d'affichage eiectronique ( 12 ) comprend 45 
une s^rie d'indicateurs distincte (12), dent chacun 
correspond k un type prSdetenmlne de d§faut de fonc- 
tionnement 

5. MScanisme d'indication de d^fauts selon la 
revendication 4, caracteris6 en outre en ce que lesdits so 
indicateurs de d^tauts (12) sent des diodes photon- 
missives. 

6. M^canisme d'indicatlon de dSfauts sislon Tune 
quelconque des revendications 1 -5, caractens§ en ce 

que ledit syst&me est un syst^me adaptatif de frei- ss 
nage de v6hicule comprenant des moyens (20) de 
detection de la Vitesse du v6hicule, des moyens (22) 
de modulation de la presslon de freinage et des 



moyens de commande rSpondant auxdits moyen 
(20) de detection de la vitesse pour actionner lesdit 
moyens de modulation (22), lesdits indicateurs dis 
tincts (12) comprenant au moinsun indicateurservar 
k indiquer un defaut de fonctionnement dans Fun des 
dits moyens ( 20 ) de detection de la vitesse et ai 
moins un indlcateur pour Indiquer un defaut de fonc 
tionnement Jesdits moyens de modulation ( 22 ). 

7. Mecanisme d'indication de defauts selon U 
revendication 4 ou 5, caracterise en outre en ce qui 
ledit mecanisme de remise k zero (14,18) comprenc 
des moyens pour actionner I'ensemble desdits Indica 
teurs distincts (12) lorsque lesdits moyens actionnes 
magnedquement repondent audit almant (16) main 
tenu en position adjacente au bottier (10), puis etein 
lesdits Indicateurs (12) lorsque Taimant (16) es 
ecarte dudit boitier (10). 

8. Mecanisme d'indication de defauts selon h 
revendication 1, caracterise en outre en ce que ledi 
dispositif d'affichage eiectronique ( 12 ) comprem 
une serie d'indicateurs distincts (12), dont chacui 
correspond k un type predetermine de defaut de fonc 
tionnement 

9. Mecanisme d'indication de defauts selon h 
revendication 8, caracterise en outre en ce que ledl 
mecanisme de remise k zero (14,18) comprend de^ 
moyens pour actionner tout I'ensemble desdits indl 
cateurs distincts (12) lorsque Jesdits moyens action 
nes magnetiquement repondent audit aimant (16 
maintenu en position adjacente au boitier (10), puis 
eteignent lesdits Indicateurs (12) lorsque I'aimant (1 8 
est ecarte dudit boTtier (1 0). 

10. Mecanisme d'indication de defauts selon U 
revendication 9, caracterise en outre en ce que ledl 
systeme comprend des moyens de diagnostic (34 
pour detecter des defauts de fonctionnement desdits 
composants (18) et des moyens de memoire (24 
pour memoriser des enregistrements desdits defaut; 
de fonctionnement, lesdits moyens de memoire (24 
comprenant des moyens pour menDOriser chaquc 
de^ut de fonctionnement detecte par lesdits moyem 
de diagnostic (34) et amener ledit dispositif d'affi 
chage eiectronique (12) k indiquer ledit defaut dc 
fonctionnement meme si ce demier disparait 
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